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W E  A L R E A D Y  K N O W  T H E  A N S W E R

Spitzer, 1946



– W A LT  D I S N E Y

“It’s kind of fun to do the impossible”



W H AT  D O E S  I T  M E A N  T O  “ D O  T H E  
I M P O S S I B L E ” ?

• Perform a measurement or make a discovery that has 
never been made 

• Hard to predict 

• A different operational definition:  turn a program that 
require > 1000 hours into routine ones



I M P L I C AT I O N S  F O R  A P E R T U R E

• We should *not* be comparing raw capacity when we 
compare apertures 

• We *should* compare total science programs 
considered holistically bound by the ultimate limited 
resource:  mission lifetime



C A S E  I N  P O I N T:   H S T



O U R  G A L A X Y:   Y O U N G  
A N D  O L D



N U R S E R I E S  A B O U N D

Goal:  Measure PPD 
within the inner 1AU

Needs:  Enough 
aperture to  

get to Hyades 
or beyond



U LT R A - L O W  M E TA L L I C I T Y  S TA R S  I N  T H E  
G A L A X Y

via Ian Roederer +

LUVOIR + LUMOS + O/NIRS 
for red giants and halo 

stars 



F R O M  H E R E  T O  C O M A ,  A N D  
B A C K  A G A I N .   A  L U V O I R  TA L E



R E - D E F I N E  T H E  D I S TA N C E  L A D D E R

via Vicky Scowcroft

1% or better on H0 

2% or better on w



S U P E R N O VA E

Goal:  complete 
sample out to  

60 Mpc 

Need:  34th mag. 
9+ meters works 

but survey  
completeness/time 

favors 12+

via Melissa Graham



S T E L L A R  P O P U L AT I O N S  W R I T  L A R G E  



T H E  I M F  D O N E  R I G H T

via Daniela Calzetti



T H E  U N I V E R S E  AT  
A D O L E S C E N C E



G A S



G A S ,  A N D  G A L A X I E S

via Kate Whitaker and Jane Rigby

Lensed galaxies with HST 
= 

normal galaxies  
with LUVOIR



G A S ,  A N D  G A L A X I E S ,  A N D  L I G H T

via Stephen McCandliss

Goal: sensitivity 
to f_esc = 0.01 
for thousands 

of objects

Needs: LUMOS 
& 12+ meter 

(9 meter means  
reduced survey 

size/weaker 
sensitivity/longer 

program) 



G A S ,  A N D  G A L A X I E S ,  A N D  L I G H T,  O H  M Y

via David Schiminovich

10 meter telescope

4 meter telescope

40 hours

15 minutes

500 hours

3 hours



G A S ,  A N D  G A L A X I E S ,  A N D  L I G H T,  O H  
M Y… . T I M E S  N

LUMOS: 
25th mag 

galaxy at 5 σ 
in 1 hour.

There are 
~10,000 such  
galaxies per 

square degree



T H E  U N I V E R S E  E M E R G E S  
F R O M  T H E  D A R K N E S S



O N  T H E  E D G E S  O F  R E I O N I Z AT I O N  I N  
B O T H  M A S S  A N D  L I G H T

via Steven Finkelstein



S C I E N C E  AT  T H E  O L B E R  L I M I T

LUVOIR+HDI:  We’ll do more in a day than you will all year.



B E  B O L D



Y O U  K N O W  Y O U  W A N T  T O



E M E R G E N T  A P E R T U R E  T H E M E S

• The combination of a need for resolution, sensitivity, 
and transformative science demands >9 meters 

• Much, much, more can be explored.  Time to ask. 

• All instruments can do revolutionary COR science 

• Science cases, science cases, science cases!


